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TEWS-IO Concepts and the range of Information Exchange requirements including interim arrangements

1.  Introduction 
An Early Warning System is imperative for the Indian Ocean to mitigate the loss of life and property due to Tsunamis and Storm Surges.  The Indian Tsunami Early Warning System incorporates the needs of storm surge forecast too.  The System design is based on end-to-end principle encompassing: 

(i) Near-real time determination of earthquake parameters in the two known Tsunamigenic zones of Indian Ocean region, using a network of land-based Seismic Stations.

(ii)

Establishing a comprehensive real time Ocean observational network comprising Bottom Pressure Recorders around the two Tsunamigenic zones, Tide Gauges, Radar-based Coastal Monitoring Stations etc.

(iii)
Developing numerical models for Tsunami and Storm Surges with all associated 
data inputs.

(iv)
Generating Coastal inundation and Vulnerability maps.

(v) Setting up a dedicated Tsunami Warning Centre  (include Storm Surge) in India and operating it on 24x7 basis for generation of timely advisories.

(vi)
Capacity building, training, education of all stakeholders
(vi) Develop it as part of a global system and in tandem with national programs of early warning.
2. WMO/GTS and Regional early warning system 
The countries most severely affected during 26 December Tsunami in the Indian Ocean are –

	S.N.
	Name
	GTS Link
	Max. Speed Kbps

	1
	Bangladesh
	New Delhi 
	2.4

	2
	Burma 
	New Delhi, Bangkok
	50

	3
	India
	 Tokyo, Moscow, Cairo, Melbourne, Bangkok, Jeddah, Tehran, Colombo, Maldives, Karachi, Kathmandu, Yangon, Muscat, Dhaka
	64

	4
	Indonesia 
	Melbourne, Singapore
	256

	5
	Malaysia 
	Bangkok, Melbourne
	64

	6
	Maldives
	New Delhi
	Internet

	7
	Seychelles 
	St. Denis ( – Toulose -  Nairobi – New Delhi )
	19.2

	8
	Sri Lanka 
	New Delhi
	50

	9
	Somalia
	Nairobi (– Cairo –New Delhi )
	NO

	10
	Thailand 
	New Delhi, Tokyo, Yangon, Jeddah, Singapore, Kualalampur, Vientiane, Hanoi, Beijing
	64


WMO/GTS framework for exchange of weather information exists in the above countries, though, using diverse types of communication circuits ranging from 50 baud teleprinter circuits to the 64 kbps frame relay based managed data communication network. The point to multipoint satellite based dissemination serves as an alternative communication mode in case of unserviceability of the terrestrial link in many countries. The main characteristics of this network are –

(i) It is a 24 x 7 operational network

(ii) It is designed to transport  multipurpose information

(iii) Early Warning ( 6 hrs ) message exchange procedures for Tropical Cyclone, Flood, Thunderstorm etc. already exist.

It has, therefore, been proposed to use this network to exchange Tsunami early warnings among the Indian Ocean region countries.

3. Basic requirements of the proposed system

As regards Tsunami early warning, the first thing is the time critical character ( a few minutes end to end confirmed exchange ).This is an order of magnitude stringent ( fast ) than  the  present arrangement that exists for exchange of Tropical cyclone warning ( a few hours ) such as in the framework of WMO/ESCAP Panel on tropical cyclones. There are several isuues which need to be addressed.

3.1 Regional teleprinter based cirucits, such as, Colombo, Yangon, Kathmandu, Male connected to RTH New Delhi are practically obsolete due to lack of support from PTT and non-availability of teleprinter machines. Upgrade of these circuits, on the one hand, are not done due to non-availability of suitable AMSS terminal computers at the NMHS centres, ad-hoc availability of data and products through internet on the other hand, is weakening the need for the good old operational structure of GTS day by day at the NMHS edge at the cost of reliability. Circuit upgrade along with terminal equipment ( AMSS ) is one of the  first requirement at these centres. WMO VCP schemes can do a lot to ameliorate this situation.

3.2 It has been quite a lesson after operation of 32 years of tropical cyclone program in the Indian ocean, Bay of Bengal and Arabian Sea Region that on many occasions the warning messages do not reach and there is not many ways to verify the authenticity of such transmissions on free running circuits such as teleprinter circuits. Various QSL mechanisms including addressed messages and numbering of bulletins have been tried but without much avail. Software design and the system reliability also plays a major role and if message reception is not interlocked with protocol stack, even a protocol based circuit will not be of much help to ensure confirmed delivery of message. Unlike tropical cyclone the time criticality of Tsunami message does not permit wait from the destination center QSL to confirm its delivery.

3.3 In this regard the examples of ICAO WAFC  system and JCOMM GMDSS systems are worth considering from the point of view of reliability and time criticality. Both are global satellite broadcast systems and transmit forecast and warnings collected from all over the globe through GTS direct to the user includuing NMSs ensuring reliability in the broadcast technology itself without regard to any acknowledgement directly from any user.

4. A  possible  schematic of the proposed system
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Fig.1 Schematic of the possible Tsunami Early Warning Exchange System.

5. Interim  operational considerations
5.1 To ensure that the warnings are transmitted at the highest priority in near real time, priority one may be kept reserved for all warnings including  tsunami. Alternatively, a PVC can be dedicated for warning exchange only.

5.2 The abbreviated header WEIO4n CCCC YYGGgg can be used with the following meanings.
WEIO4n – Tsunami Indian Ocean warning for regional exchange.

CCCC – originating centre’s CCCC.

YYGGgg - Date and time of origin.

The bulletins for the entire  duration of warning in force should be numbered so that users ensure total reception.

5.3 The abbreviated header TEIO4n CCCC YYGGgg can be used with the following meanings.
TEIO4n – Tsunami Indian Ocean data ( tide gauge etc. ) for regional exchange.

CCCC – originating centre’s CCCC.

YYGGgg - Date and time of origin.

6.  Conclusion

The satellite based point to multipoint multihazard dissemination system in Indian Ocean Region will go a long way to mitigate multiple natural hazard like cyclone, flood and  Tsunami. 
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